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Video apparatus with a receiver and processing means 

Field of the invention 

5 The invention relates to a video apparatus with a receiver and 

processing means- 
Background of the invention 

10 A video apparatus often comprises a receiver which is meant to 

produce a video signal {e.g. an analogue video signal according to the 
NTSC or PAL standard) based on an RF signal received from a remote 
broadcaster. 

It becomes common practice nowadays to provide such a video 
15 apparatus with an encoder (e.g. a MPEG encoder) in order to convert 
the received video signal into an encoded stream {e.g. a MPEG encoded 
digital stream). 

This is useful notably to record the received video sequence as a 
digital stream on a medium, for instance on a DVD or on a hard-disk 

20 drive located In the apparatus. 

A problem in such a system is that the received video signal may 
be noisy and may lead therefore to an encoded stream with defects 
(artefacts). These defects clearly appear as macro-blocks when the 
video sequence coded by the encoded stream is displayed. 

25 In order to avoid appearance of these artefacts/ the video signal is 

sometimes processed In a specific way; for instance, the video signal is 
processed through a low-pass filter before being encoded. However, this 
specific processing generally has some limitations or drawbacks; for 
instance, the low-pass filter removes the details of the video sequence 

30 (high frequency part of the video signal), even when the received video 
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signal has a good quality (good signal-to-noise ratio) and would lead to 
correct encoding with a weaker low-pass filter keeping more details. 

Summary of the invention 

5 

In order to avoid encoding defects while keeping the video signal 
untouched as far as possible, the invention proposes a video apparatus 
comprising a receiver for converting an RF signal into a video signal, 
processing means receiving the video signal and outputting an encoded 
10 stream based on the video signal, an indicator of a characteristic of the 
RF signal and control means for adjusting the processing means based 
on the indicator. 

It is thus possible to adjust the processing depending on the 
received RF signal, for instance depending on its amplitude and/or 
15 quality, to best match the treatment needed by the signal. 

According to a advantageous embodiment, the processing means 
includes an adjustable filter and the control means includes means for 
adjusting the adjustable filter based on the indicator. 

The receiver outputs for instance the video signal as an analogue 
20 signal and a video decoder converts the analogue signal into a digital 
stream. 

The adjustable filter is for instance part of the video decoder. 

According to another possible solution, that may be combined with 
the previous one, the processing means includes an encoder having an 
25 adjustable encoding bit-rate and the control means includes means for 
adjusting the encoding bit-rate based on the indicator. 

The characteristic is for instance the amplitude of the RF signal. 

The indicator may be a voltage controlling the gain of an amplifier 
of the receiver. Effectively, the gain of the amplifier Is generally 
30 controlled to be inversely proportional to the RF signal amplitude and 
can therefore be taken as an indicator of the RF signal strength. 
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When the receiver comprises a tuner which outputs an IF signal, 
the indicator nnay also be the amplitude of the IF signal. 

According to a advantageous embodiment, the control means 
comprises a micro-processor. The micro- processor preferably has 
5 means for receiving a signal representative of the indicator and means 
for sending control data to adjust the processing means. 

Brief description of the drawings 

10 Other features of the invention will appear in the below description 

made in reference to : 

- Figure 1 representing a video apparatus according to a first 
embodiment of the invention ; 

- Figure 2 detailing the front-end of the video apparatus of 
15 Figure 1 ; 

- Figure 3 detailing the video decoder of the video apparatus of 
Figure 1 ; 

- Figure 4 representing a video apparatus according to a second 
embodiment of the invention. 

20 

Detailed description of preferred embodiments 

The video apparatus of Figure 1 receives an RF signal (radio 
frequency signal) on an antenna 2. A tuner 4 converts the RF signal at a 
25 selected frequency to a signal IF at the intermediate frequency. The 
selected frequency is determined by frequency data FREQ received from 
a main micro-processor 14 of the video apparatus over a tuner bus and 
corresponds to a channel for the user. 

The signal IF at the intermediate frequency is converted into an 
30 analogue base band video signal CVBS by a demodulator 6. This 
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analogue video signal is a viewable signal, for instance a PAL-,SECAM- 
or NTSC-formatted analogue video signal. 

The tuner 4 and the demodulator 6 are implemented together in a 
front-end 5 which forms the essential element of the receiver. 
5 A detailed view of the front-end 5 is represented on Figure 2. 

The tuner 4 has a first band-pass filter (BPF) 41 filtering the 
incoming RF signal. The filtered RF signal is then amplified by an 
automatic gain controlled (AGC) amplifier 42, which gain is controlled 
by a control signal AGC (generally called the AGC feedback voltage) 
10 from the demodulator 6 as further explained below. 

The amplified RF signal 42 goes through a second band-pass filter 
43 to get to a mixer 44 where it is mixed with a frequency defined by 
the frequency data FREQ (based on user selection) so that the signal at 
the selected frequency (selected channel) is output from the tuner 4 at 
15 the intermediate frequency IF (IF signal). 

The IF signal is then processed trough the demodulator 6, i.e. 
roughly speaking through a third band-pass filter 51 and an amplifier 
52, into an analogue video signal CVBS. Based on this analogue video 
signal CVBS, and notably on the amplitude of this analogue video signal 
20 CVBS, the AGC feedback voltage (control signal AGC for the AGC 
amplifier 42) is generated by an AGC generator 53. 

The theoretical purpose of the AGC amplifier 42 is to get a constant 
amplitude or envelope of the output analogue video signal CVBS 
whatever the level (or amplitude) of the received RF signal. This aim is 
25 generally reached by adapting the gain of the AGC amplifier 42 thanks 
to the AGC generator 53, depending on the amplitude of the analogue 
video signal CVBS (according to the feedback principle). 

However, the AGC amplifier 42 practically has a limited range and 
the low and very low RF signals cannot consequently be amplified to the 
30 desired amplitude in the analogue video signal CVBS. In such a case, 
the AGC generator consequently keeps on requesting the maximum 
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possible amplification and correspondingly sends out a liigfi level AGC 
feedback voltage, for instance 3.8 V. 

For theses reasons, when the RF signal is above 60 dBjxV, the AGC 
gain of AGC amplifier 42 Is controlled by varying the AGC feedback 
5 voltage below 3.8 V to get a roughly constant envelope of the output 
video signal CVBS (which corresponds to an IF signal of 102 dB^V). 
When the RF signal is below 60 dB^V, the gain of AGC amplifier 42 is 
controlled to be maximum, by transmitting an AGC feedback voltage of 
3.8 V. 

10 Back to Figure 1, the analogue video signal CVBS output by the 

demodulator 6 is transmitted to a video decoder 8 (e.g. one of the 
Philips SAA711X family) which converts it into a digital video stream 
YCrCb, for instance as a 4:2:2 stream. An exemplary video decoder 8 is 
represented on Figure 3. 

15 The incoming analogue video signal CVBS is converted into an 

unprocessed digital stream Y+C by an analogue-to-dlgital converter 
(ADC) 81. A comb filter 82 separates the chrominance from the 
unprocessed digital stream Y+C and outputs an unprocessed 
chrominance stream C. The unprocessed chrominance stream C is 

20 notably passed to a subtractor 83 to be subtracted from the 
unprocessed digital stream Y+C In order to output the unprocessed 
luminance stream Y. 

The unprocessed luminance stream Y is processed trough a 
luminance filter block 84 which can be operated as an adjustable 

25 sharpness filter. The luminance or sharpness filter is adjusted according 
to control data (parameter LUFI[3:0] for the Philips SAA711x family) 
received from the main micro-processor 14 over a decoder bus 
DEC_BUS as explained below. 

The unprocessed chrominance stream C is processed through a 

30 chrominance processing block 85 which notably separates the two 
chrominance components U and V. 
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The processed luminance stream and chrominance streams U, V 
are received by a multiplexer block 86 which combines them into a 
digital video stream YCrCb. The multiplexer block 86 may also provide 
further processing of the digital stream, such as saturation control. 
5 The digital video stream YCrCb is encoded into a MPEG stream by 

an MPEG encoder 10. The MPEG stream is then ready to be recorded on 
a medium 12. 

The main micro-processor 14 receives the AGC feedback voltage 
from the demodulator 6 and sets the control data for the adjustable 

10 sharpness filter depending on the gain. 

As explained above, when the AGC feedback voltage AGC is low, for 
instance below 3.5 V, a strong RF signal is received and the signal-to- 
noise ratio is good ; the main micro- processor then sets the control 
data and consequently the adjustable sharpness filter to light filtering. 

15 When the AGC feedback voltage is high, for instance above 3.5 V, 

the received RF signal is low and a poor signal-to-noise ratio is 
expected ; the main micro-processor 14 then sets the control data and 
consequently the adjustable sharpness filter to strong filtering of the 
high frequency components of the pictures. 

20 The table below gives an example of the adjustment of the 

sharpness filter of the video decoder 8 depending on the gain of the 
amplifier of the tuner 4, for an encoding bit-rate of 3.7 Mbps (which can 
be used for Long Play recording). This look-up table is stored in a 
memory linked to the main micro- processor 14. 



AGC feedback voltage 


Control data to video decoder 
(for sharpness filter selection) 


Below 3.5 V 


LUFI[3:0] = 0000 


Above 3.5 V 


LUFI[3:0] = 1011 
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Figure 4 represents a second embodiment of tlie invention. 
Reference should be made to tiie above description of Figures 1 to 3 for 
parts which are unchanged. 

In the second embodiment, an envelope detector 9 generates a 
5 envelope voltage IF_AMP representative of the amplitude (or envelope) 
of the IF signal output from the tuner 4. The envelope voltage IF_AMP 
is received on a pin of the main micro-processor 14. 

The main micro-processor 14 adjusts the adjustable sharpness 
filter of the decoder 8 {i.e. sends out control data on the decoder bus 
10 DEC_BUS adjusting the sharpness filter) depending on the envelope 
voltage IF_AMP. 

As previously explained, when the RF signal Is above 60 dB^V, the 
AGC amplifier 42 is controlled to output a nominal value, which 
corresponds to an IF signal having an amplitude of 102 dB^V. A value of 

15 envelope voltage IF_AMP corresponding to 102 dB|j,V is thus indicative 
of a strong received signal and presumably a good signal-to-noise ratio. 

When the RF signal is below 60 dB^V, the AGC amplifier 42 is 
controlled to full amplification (about 42 dB) as discussed above but this 
will deliver an IF signal lower than 102 dB^V. As for RF signals below 60 

20 dB^V the amplification ratio is constant (maximal, i.e. about 42 dB), the 
envelope of the IF signal is a good indicator of the strength of the 
received RF signal. The envelope voltage IF_AMP below a value 
corresponding to 102 dB^iV is therefore indicative of a small RF signal 
and the accurate value is indicative of how small the RF signal is. 

25 The below table can be used for instance to control the adjustable 

sharpness filter of the decoder 8 depending on the envelope voltage 
IF_AMP indicative of the strength (or amplitude) of the RF signal. 



IF signal envelope according to 
envelope voltage IF_AMP 


Control data to video decoder 
(for sharpness filter selection) 


102 dB^V 


LUFI[3:0] = 0000 
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97 dB^iV 


LUFI[3:0] = 1011 


87 dBnV 


LUFI[3:0] = 1100 



The invention is of course not limited to the embodiments which 
have been described above. 



Notably, other parameters of the receiver can be used instead of 
the gain of an amplifier as an Indicator of the reception quality. 
5 Similarly, the operating parameter of the receiver can be 

transmitted by other means than described above. For instance, the 
operating parameter which is used as an indicator of the reception 
quality can be transmitted over the tuner bus. 

Besides, the Invention does not specify whether the filter Is 
10 analogue or digital. The adjustable filter can consequently act before or 
after analogue-to-digital conversion. 

As already indicated, other parts of the processing means than the 
adjustable filter can be adjusted depending on the receiver parameter : 
the encoding bit-rate of the encoder can for instance be adjusted based 
15 on the receiver parameter. Similarly, other filters, such as a filter for 
luminance/chrominance noise reduction in the MPEG encoder 10, can be 
used. 



